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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance accuracy and stability of 
coating quantities by controlling paste coating quantities upon a 
substrate from a coating starting point to a coating completing point to 
arbitrary coating quantities. 

SOLUTION: The coating quantity upon the substrate from a point P4 to 
a point P5 is decreased with respect to coating quantities of an interval 
from a point P1 to a point P3 and an interval from a point P6 to a point 
P8 by changing a relative speed in the interval from the arbitrary point 
P4 to the point P5 with respect to a prescribed relative speed V to a 
speed V1 in a paste pattern forming device forming a paste pattern 
upon the substrate by discharging paste from a nozzle and by relatively 
moving the nozzle and the substrate in the horizontal direction while 
controlling the gap between the discharging mouth of the nozzle 
provided in a paste container and the substrate held oppositely to the 
nozzle. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Controlling a gap value with the substrate which countered the delivery of a nozzle established 
in the paste container, and this nozzle, and was held In the paste pattern formation equipment which the 
paste with which this paste container was filled up is made for discharge, this nozzle, and this substrate 
to be horizontally displaced relatively, and forms the pattern by this paste on this substrate Paste 
pattern formation equipment characterized by changing the horizontal relative-displacement rate of said 
nozzle and said substrate during pattern formation. 

[Claim 2] Paste pattern formation equipment according to claim 1 characterized by making it the value 
of said relative-displacement rate interlocked with, and changing said gap value. 
[Claim 3] Paste pattern formation equipment according to claim 1 characterized by setting up said 
relative velocity to change of the discharge quantity of the paste from said nozzle. 

[Claim 4] 3 is [ said claim 1 thru/or ] the liquid crystal panel manufacturing installation characterized by 
incorporating the paste pattern formation equipment of a publication either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing installation of the liquid crystal panel 
which sets like the erector of a liquid crystal panel and forms a seal pattern on a substrate especially by 
moving a substrate and a nozzle relatively about the paste pattern formation equipment which forms a 
predetermined paste pattern on a substrate, making a paste breathe out from a nozzle on a substrate. 
[0002] 

[Description of the Prior Art] In the equipment which applies a paste on a substrate, as an approach of 
stabilizing the coverage on a substrate, the approach of controlling the value of the gap of a nozzle and 
a substrate uniformly is taken so that it may be indicated by JP,2-52742,A. This approach is explained 



-2- 



using drawing 8 . In drawing 8 , it fills up with the paste in the nozzle 1, and by applying air ** 
predetermined in the air oppression unit 6, a paste is breathed out from a nozzle 1 and forms the paste 
pattern 3 on a substrate 2 by relative displacement with a nozzle 1 and a substrate 2. Distance with a 
substrate 2 is measured by the distance robot 5 fixed to coincidence by the nozzle 1, a nozzle 1 is 
moved in the vertical direction according to the device which is not illustrated based on this data, and 
the approach of holding to the value which set up beforehand the value of the gap 4 of a nozzle 1 and a 
substrate 2 is taken. When it fixes without moving a nozzle 1 in the vertical direction, as a factor in 
which the gap 4 of a nozzle 1 and a substrate 2 is changed, flatness, parallelism, etc. of the flatness of 
the table holding a substrate 2 and an inclination, and a substrate 2 can be considered. 
[0003] Moreover, the approach of controlling the coverage in a spreading start point and the point 
ending [ spreading ] and the approach of controlling the coverage in the corner part under spreading are 
indicated by JP,7-84268,A about the formation approach of the sealing compound which constitutes a 
liquid crystal panel. The coverage control approach in a spreading start point and the point ending 
[ spreading ] is explained using drawing 9 , and how to control the coverage in a corner part using 
drawing 10 is explained. 

[0004] Air ** which impresses drawing 9 (a) to a nozzle, and (b) are the configurations of the paste 
applied on the substrate, the criteria O of air ** 0 — receiving — spreading start point P1 **** — the 
pressure of the level H higher than the stationary air ** level A under spreading — time amount T1 only 
— impressing — point P2 ending [ spreading ] **** — the stationary air ** level A — the vaccum 
pressure of the air ** level L of the vacuum lower than A after impression — time amount T2 only — it 
is the approach of impressing. 

[0005] In drawing 10 , an axis of abscissa is the gap value of a nozzle and a substrate, and an axis of 
ordinate is the paste coverage to a substrate top. This drawing shows that there are the field where 
coverage changes with gap value changes and the field not changing, i.e., a coverage fluctuation field, 
and a coverage stable zone. When a corner part will be applied from now on, it was what is going to 
reduce that is, control coverage by setting a gap value as the value in a coverage fluctuation field. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by changing the impressed pressure by the above- 
mentioned conventional technique, in spreading of a hyperviscous ingredient, in time, delay and since 
dispersion was in change of coverage further, change of the coverage to change of impressed pressure 
was not stabilized geometrically, and especially with a means to control coverage, conditioning items, 
such as a setting pressure and impression time amount, had the technical problem that and a condition 
broth was difficult. 

[0007] Moreover, as shown in drawing 1 1 , by the approach of controlling coverage using the coverage 
fluctuation field in the above-mentioned conventional technique, it becomes large compared with the 
case where dispersion in coverage uses a coverage stable zone. This is because a coverage fluctuation 
field is a field where coverage changes with slight fluctuation of a gap value. For this reason, the stable 
coverage cannot be obtained. 

[0008] Then, this invention aims at offering the paste pattern formation equipment which raised the 
precision and the stability of the coverage from a spreading start point to the point ending [ spreading ] 
in spreading of the paste of a up to [ a substrate ], without needing complicated control. 
[0009] 

[Means for Solving the Problem] Invention according to claim 1 , controlling a gap value with the 
substrate which countered the delivery of a nozzle and nozzle which were prepared in the paste 
container, and was held In the paste pattern formation equipment which the paste with which the paste 
container was filled up is made for discharge, a nozzle, and a substrate to be horizontally displaced 
relatively, and forms the pattern by the paste on a substrate It is characterized by changing, while 
displacing relatively the horizontal relative-displacement rate of said nozzle and said substrate. 
[0010] Invention according to claim 2 is characterized by making it the value of said relative- 
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displacement rate interlocked with, and changing said gap value in paste pattern formation equipment 
according to claim 1. 

[001 1] Invention according to claim 3 is characterized by setting up said relative velocity to change of 
the discharge quantity of said paste from said nozzle in paste pattern formation equipment according to 
claim 1. 

[0012] Invention according to claim 4 is characterized by incorporating claim 1 thru/or the paste pattern 
formation equipment of any of 3, or a publication in the manufacturing installation of a liquid crystal 
panel. 
[0013] 

[Function] In invention according to claim 1, it becomes possible by changing, while displacing relatively 
the relative-displacement rate of a nozzle and a substrate to control the coverage in the location of the 
arbitration on a substrate. 

[0014] In invention according to claim 2, by changing the gap value of a nozzle and a substrate 
according to change of the coverage on a substrate, dispersion in coverage can be canceled and 
stability can be raised. 

[0015] The coverage in a spreading start point and the point ending [ spreading ] is controllable by 
invention according to claim 3 by setting up the relative velocity of a nozzle and a substrate to change 
of the discharge quantity of the paste in a spreading start point and the point ending [ spreading ]. 
[0016] In invention according to claim 4, the sealing compound which is the component of a liquid crystal 
panel can be formed by the coverage of arbitration from a spreading start point to the point ending 
[ spreading ], and the stability of coverage can be raised. 
[0017] 

[Embodiment of the Invention] This invention is explained to a detail based on a drawing below. 
[0018] (Example 1) Drawing 1 is the explanatory view of the 1st example of the paste pattern formation 
approach by this invention, (a) shows the locus configuration which a nozzle moves to a substrate, when 
a nozzle and a substrate are displaced relatively, (b) shows change of a horizontal relative velocity of a 
nozzle and a substrate, and (c) shows the configuration of the paste pattern applied on the substrate. 
[0019] It sets to drawing 1 (a) and is P1 and P2 -P8. The point on a locus is shown and it is P1. The 
starting point of a locus, i.e., a spreading start point, and P8 It is, the terminal point, i.e., the point ending 
[ spreading ], of a locus, and is P1 -P4. A straight line and P4 -P5 A corner and P5 -P8 The straight 
line is shown. Moreover, P2 and P3 And P6 and PI The midpoint of a series of straight-line parts is 
shown. 

[0020] In drawing 1 (b), an axis of abscissa shows the distance of relative displacement of a nozzle and 
a substrate, and it is P1 -P8. Each point is P1 -P8 of drawing 1 (a). Each point is supported. An axis of 
ordinate is the value of the relative velocity during each point. As shown here, it is the spreading start 
point P1. Relative displacement is started and it is P2. It will be in the uniform condition of relative 
velocity V. P3 in front of a corner from — relative velocity — large — carrying out — P4 of the corner 
starting point V1 a uniform condition — becoming — P5 of a corner terminal point a rate — small — 
becoming — P6 again — a rate V — becoming — just before [ P7 ] the point ending [ spreading ] 
moderation — beginning — point P8 ending [ spreading ] It becomes relative-displacement termination, 
consequently, it is shown in drawing 1 (c) — as — the point P4 from — P5 the coverage of a between - 
- the point P1 from — P3 Between and P6 from — P8 It can be made to decrease to between. 
[0021] Drawing 4 is drawing showing the change of paste coverage to the substrate by the difference in 
the relative velocity of a nozzle and a substrate, an axis of abscissa shows the relative velocity of a 
nozzle and a substrate, and the axis of ordinate shows the paste coverage on a substrate. Drawing 4 
shows that coverage becomes large, if the relative velocity of a nozzle and a substrate becomes small. 
At this time, if a rate becomes half, coverage has the relation of doubling. That is, a rate and coverage 
are in inverse proportion. 

[0022] As mentioned above, it is possible to control the coverage on a substrate by changing the 
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relative velocity of a nozzle and a substrate, and moreover, since relative velocity and coverage have 
the relation of an inverse proportion, the whole can be grasped only by one certain condition estimating. 
[0023] Therefore, this example enables it to control the coverage to a part of arbitration on a substrate 
with a sufficient precision very simple. 

[0024] (Example 2) Drawing 2 is the explanatory view of the 2nd example of the paste pattern formation 
approach by this invention. Drawing 2 (a) shows change of the relative velocity of a nozzle until it 
results [ from a spreading start point ] in the point ending [ spreading ], and a substrate, and is P1. A 
spreading start point and P6 It is a point ending [ spreading ]. relative velocity V1 a stationary rate — it 
is — P2 from — P3 between — V2 going up — P4 from — P5 between — V3 It is descending. Drawing 
2 (b) shows coverage change of the paste on the substrate when applying by rate change of drawing 2 
(a). P2 from — P3 between — coverage A1 receiving — A2 — decreasing — P4 from — P5 between - 
- A3 It increases. This is based on explanation of drawing 4 . Drawing 2 (c) is the gap value change of a 
series of nozzles and substrates which can be set working. Point P1 -P6 of drawing 2 (a), (b), and (c) It 
corresponds, respectively. 

[0025] Here, the need of controlling a gap value like drawing 2 (c) is explained using drawing 5 . Drawing 
5 is drawing showing the paste coverage to the substrate to the gap value change of a nozzle and a 
substrate, an axis of abscissa is a gap value and an axis of ordinate is coverage. The thick wire of the 
conditions 1 in drawing 5 and the thin line of conditions 2 show the case where the coverage in a 
coverage stable zone changes with differences between the impressed pressure to a paste, the relative 
velocity of a nozzle and a substrate, etc. As illustrated, even if the coverage in a coverage stable zone 
differs, coverage will be changed by change of few gaps by a gap value changing coverage by the gap 
value change below by the stable zone therefore, and it becomes the field where use is difficult in order 
to stabilize coverage. In the stable zone, change of coverage has the small stable gap value to a gap 
value change. 

[0026] Moreover, if it is the same paste, when the coverage in a stable zone changes like the conditions 
1 in drawing 5 , and conditions 2, the coverage stable zone to gap value change changes, and a stable 
zone will become narrow, so that coverage is small. Therefore, when making a setup of a gap value into 
the middle of a stable zone, at conditions 1, it is a gap value G1 At conditions 2, it is G2. The coverage 
to a substrate top can be stabilized by setting up. 

[0027] As mentioned above, although it becomes possible in drawing 2 to control the coverage to a 
substrate top like drawing 2 (b) by changing the relative velocity of a nozzle and a substrate as shown in 
drawing 2 (a) Furthermore, it becomes possible by enlarging the gap value of a nozzle and a substrate, 
when coverage increases, and making it small, when coverage becomes less, as shown in drawing 2 (c) 
to stabilize coverage. Although it is necessary to double modification of a gap value with coverage, since 
coverage is decided by relative velocity, the set point can be determined from the relative velocity and 
the relation of coverage which were shown in drawing 4 . 

[0028] In addition, although the absolute coverage by change of impressed pressure, relative velocity, 
etc. changes with properties, such as viscosity of a paste, there is no difference in the inclination of 
coverage change over a monograph affair. 

[0029] (Example 3) Drawing 3 is the explanatory view of the 3rd example of the paste pattern formation 
approach by this invention. Drawing 3 (a) shows change of the discharge quantity from the nozzle after 
opening wide the pressure impressed to the paste to atmospheric pressure, and change of the relative 
velocity of the nozzle at that time, and a substrate just before the point ending [ spreading ], and 
drawing 3 (b) shows the spreading configuration of the paste on the substrate in the condition of 
drawing 3 (a). Like drawing 3 , coverage to the point ending [ spreading ] is made into homogeneity by 
this example by doubling change of the discharge quantity of the paste after opening the impressed 
pressure to a paste wide, and change of the relative velocity of the nozzle at that time, and a substrate. 
Hereafter, these are explained using drawing 6 . 

[0030] First, the spreading configuration of the point in paste pattern formation general to drawing 6 
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ending [ spreading ] is shown. Although the continuous line in drawing 6 shows change of the paste 
discharge quantity from the nozzle before and behind spreading termination and changes with properties, 
such as viscosity of a paste, after discharge quantity begins reduction, before stopping, it will take fixed 
time amount. If an example is raised, it will take the time amount of 0.15 (second) extent by the case 
where they are the epoxy system adhesives whose viscosity is 500 (Pa.S) extent. Although the dotted 
line in drawing 6 will take time amount too before stopping, after change of the relative velocity of a 
nozzle and a substrate is shown and beginning moderation, generally it does not become the same as 
change of discharge quantity. Here, compared with change of discharge quantity, the case where the 
time amount from moderation of relative velocity to a halt is short is explained. 
[0031] Drawing 6 (a) is the case where the stop time of relative displacement of a nozzle and a 
substrate and the time amount which the regurgitation from a nozzle stops are in agreement. The 
amount of the paste which there is time amount to which relative velocity does not decrease [ reduction 
in discharge quantity ] as **, consequently was applied on the substrate decreases gradually like 
drawing 6 (a). And since a gap is between a nozzle and a substrate, it will be in the condition that 
spreading is completed before the point ending [ spreading ]. 

[0032] Drawing 6 (b) is the case where the time amount to which relative velocity begins moderation, 
and the time amount to which the discharge quantity of a paste begins reduction are in agreement. The 
condition that the regurgitation of a paste continues also after the halt of a table like drawing 6 (b) is 
made. Consequently, the coverage of a paste increases at the point ending [ spreading ]. Moreover, if a 
nozzle goes up in this condition, a paste will adhere at the tip of a nozzle, and this paste becomes the 
cause which makes [ many ] coverage of the following spreading start point. 

[0033] Although it is possible to change the configuration of the point ending [ spreading] by shifting 
the change of discharge quantity and relative velocity other than drawing 6 (a) and the condition of (b) 
in time, it is difficult to obtain coverage uniform to the point ending [ spreading ]. 

[0034] Next, the relation of the relative velocity of the discharge quantity from a nozzle, a nozzle, and a 
substrate and the coverage to a substrate top is explained using drawing 4 . 

[0035] In the relative velocity of the nozzle and substrate which were shown by drawing 4 , and the 
explanatory view of coverage, conditions 1 and conditions 2 are based on the difference in the 
impressed pressure to a paste, and the case where the direction of conditions 1 becomes [ impressed 
pressure ] large twice [ about ] from conditions 2 as discharge quantity from a nozzle is shown, this 
condition — setting — relative velocity V — the V1 [ same ] it is — if — it turns out that coverage 
changes. Moreover, discharge quantity is relative velocity in the condition of conditions 1 V1 Discharge 
quantity is relative velocity in the condition of conditions 2 V2 By carrying out, it is A1 of tales doses as 
coverage on a substrate. It turns out that it is obtained. Relative velocity V1 since the discharge 
quantity of conditions 1 is twice the discharge quantity of conditions 2 here V2 It becomes twice. That 
is, when seting coverage constant, the relative velocity of the discharge quantity of the paste from a 
nozzle, and a nozzle and a substrate is proportional. In addition, although the discharge quantity from the 
nozzle by impressed pressure changes with properties, such as viscosity of a paste, there is no 
difference in the inclination of coverage change over change of a monograph affair. 
[0036] As mentioned above, what is necessary is to proportion relative velocity in discharge quantity 
change, and just to make it change, in order to make coverage regularity, when discharge quantity 
changes with a certain factors, since proportional relation between the discharge quantity from a nozzle, 
and a nozzle and the relative velocity of a substrate is when the coverage to a substrate top is the 
same. 

[0037] Therefore, if relative velocity is changed according to the change to discharge quantity change of 
the paste after opening wide the pressure which was shown by drawing 3 and which was being 
impressed to the paste to atmospheric pressure, on a substrate, fixed coverage can always be obtained. 
That is, relative velocity is decelerated in the place where the reduction in discharge quantity started, 
and relative velocity is made into zero in the place at which the regurgitation stopped. Thereby, 
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spreading uniform to the point ending [ spreading ] can be performed. Moreover, it can cancel that 
coverage increases in the following spreading start point, without as a result a paste adhering at the tip 
of a nozzle after a nozzle goes up at the point ending [ spreading ]. 

[0038] However, since it is not in agreement with the upward tendency of the discharge quantity from a 
nozzle, and the upward tendency of the relative velocity of a nozzle and a substrate at a spreading 
initiation side, uniform spreading can be performed by changing relative velocity to a spreading initiation 
side in accordance with change of discharge quantity like an ending [ spreading ] point side. 
[0039] In addition, according to this invention, all configurations are realizable by uniform coverage is not 
only obtaining, but changing the change inclination of relative velocity to discharge quantity change of a 
paste in a spreading start point and the point ending [ spreading ]. 

[0040] (Example 4) Drawing 7 is the explanatory view of the 4th example of the manufacturing 
installation of the liquid crystal panel by this invention. Drawing 7 (a) is drawing explaining the main 
components of a liquid crystal panel, and consists of sealing compounds 9 which carry out the role of 
the adhesives for sticking the glass substrate 8 and glass substrate 7 which performed thin film 
formation processing of a TFT component or a color filter to the front face, and a glass substrate 8 and 
a glass substrate 7. As a configuration of a sealing compound 9, it is required that various **** should 
control the coverage from the spreading start point 1 1 to the point 12 ending [ spreading ] in any case. 
For example, it is possible to be as making small coverage of the spreading start point 1 1 and the point 
12 ending [ spreading ] **** [, and ]. [ that only a radii part makes coverage small ] [ enlarge ] Thus, in 
order to control coverage, an example 1 thru/or 3 become effective. 

[0041] The sectional view of the liquid crystal panel after lamination is shown in drawing 7 (b). The 
assembly of a liquid crystal panel is performed by putting liquid crystal 10 into the area constituted by a 
glass substrate 7, a glass substrate 8, and the sealing compound 9. Generally the adhesives of a heat- 
curing mold or an ultraviolet curing mold are used for the sealing compound 9. 

[0042] Moreover, although the sealing compound was used as one pattern to one glass substrate for 
simplification in drawing 7 , many sealing-compound patterns will be formed in one glass substrate in 
fact. 
[0043] 

[Effect of the Invention] In invention according to claim 1, it becomes possible by changing, while 
displacing relatively the relative-displacement rate of a nozzle and a substrate to control the coverage 
in the location of the arbitration on a substrate. 

[0044] In invention according to claim 2, by changing the gap value of a nozzle and a substrate 
according to change of the coverage on a substrate, dispersion in coverage can be canceled and 
stability can be raised. 

[0045] The coverage in a spreading start point and the point ending [ spreading ] is controllable by 
invention according to claim 3 by setting up the relative velocity of a nozzle and a substrate to change 
of the discharge quantity of the paste in a spreading start point and the point ending [ spreading ]. 
[0046] In invention according to claim 4, the sealing compound which is the component of a liquid crystal 
panel can be formed by the coverage of arbitration from a spreading start point to the point ending 
[ spreading ], and the stability of coverage can be raised. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the coverage control approach to the substrate top by this invention. 
[Drawing 2] Drawing showing the coverage stability approach by this invention. 
[Drawing 3] Drawing showing the coverage control approach of the point by this invention ending 
[ spreading ]. 

[Drawing 4] Drawing showing the coverage by relative velocity. 

[Drawing 5] Drawing showing the coverage stable zone by gap value change. 

[Drawing 6] Drawing showing relative velocity and the spreading configuration by discharge quantity. 
[Drawing 7] Drawing showing the configuration of a liquid crystal panel. 

[Drawing 8] Drawing showing the important section of conventional paste pattern formation equipment. 
[Drawing 9] The explanatory view of the configuration of the conventional spreading start point and the 
point ending [ spreading ]. . 

[Drawing 10] Drawing showing the conventional coverage fluctuation. 

[Drawing 1 1] Drawing showing conventional paste coverage and conventional dispersion. 

[Description of Notations] 

1 Nozzle 

2 Substrate 

3 Paste Pattern 

4 Gap 

5 Distance Robot 

6 Air Oppression Unit 

7 Glass Substrate 

8 Glass Substrate 

9 Sealing Compound 

10 Liquid Crystal 

1 1 Spreading Start Point 

12 Point Ending [ Spreading ] 

[Translation done.] 
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©£{t C T y X;W i Sttte 0* * y 7« £Xft 3 
-frSCtlcJcD. 8MJ«©«&o**#iBb, £5ttt£ 

[0 0 15] W*^3E*©SSWTtt. ftffillU6£&tf 
[0 0 16] W*^4fB«f;(D%I^T«, M|;^^Q« 
[0 0 17] 

\zmw?%. 

[0018] (^tfifll) BlB**fll:J:S^h 

( a ) a y x;u bfc t tr fc y x;u#g 

Sfc»bT£»-r*«ftttMMK&*U (b) (JyXJl/t 
»«£©*¥#ffl©ffi*«S«©£ft;«:3RU (c) »s 

[0 0 1 9] 01 (a) fc&HT, Pi , P2 ~P8 *4 
«l»±©#-f > h bT43 0 , P] t£tli&©tej&. -D 
*9 2MillM&j£, P8 ttWW©*!^. o*0a*»7^ 
Pi ~P4 ttEII, P4 ~P5 
P5 ~Pg «E^S:^bT^2). P2 . P3 

&tfP 6 . P7 fcfrHi©Bi»*#©*raj££*bT^ 

[0020] 01 (b) ksht, «<*ttyx;wts« 

©ffi»»»©BB(i**b, Pi ~P8 ©*jJW> M4. 
01 (a) ©Pi ~P 8 ©&#-<> Mc^rsbTU-S). 

^«tttt#*-f >hF B i©ffl*fjis©fiT'*^. ^crasr 
ffi>»j««v©<?a«»ttto» 3-^- BB90DP3 

ffl**itg£;*:€r< U3-t- %^©P4 TVi ©*|j§ 
P6 TW«Vt4!l. ^*H7,^©iatflP7 T*ai 



(3) 

4 

£#5#>, fctf*7jSP8.Tffi»IMM*7i&ft. H©|g 
*. 01 (c) tC^-T<fc'5(C#1' >hP4 *»6P5 ©Iffl 
©^7pfi£#-f > h p ! *»6P3 M. P6 *»6P8 MC 

[0021] 04ii> yx;ut£«£©ffl*tii*©jin 

[0022] £JLh><&, yx;w £*«£©«**»&£« 
A sutler, x«±oa*s*w«i-rsct*«piii 

££j&*X-i*3. 

[0 0 2 3] a^T, #Hifi«K«fci5, StR±©tt*© 
20 ^idtpint^a. 

[0 0 2 4] (3lJ60iJ2) 0 2«*^BJlCJ:-5^-X h 
^^->JgJSfi*S©JB2 0H16«f!l08!iWHT**. 0 2 

( a ) HttffiHttAfr & ftffi*7Ak:S«&-?<Z> y XJU 
££*£roffi**38«©gfl;£*U Pj ttSftHttjK. 
P6 «a**7jiST**. ffl*tiS*Vi tt^SafllTf* 

0, P2 *»SP3 NJTV2 c±#b. P4 P5 rax 

V 3 CTiLTV^. 02 (b) tt02 (a) ©aflSfc 
fcT&tf *frofc£#©*K±©"<-X KOS^Mft 
^iLT^5. P2 t^P 3 MT«Sfctf*Ai tCftbX 

30 .A2CM4>u P4 ^e.P5 raxA3 kuaiurr*. :ti 

14. 0 4©UJBJtcSo*< fe©-C*^)„ 0 2 (c) tt-g 
»4. 02 (a) , (b) . (c) ©#^>hPi ~P 

6 «, fn*n»*i/ti»s. 

[0 0 2 5] 0 2 (c) ©J:-5(C^y -yXfi^ 

f6iJtW-r-5^Stt»Ct>t>T, H5*ffl^TittWr*. 0 5 

t-X h^^a^^-r0T'SO. IK 

40 «gf4, ^-X h^©8)iDEE^, /x*iiSt»li«a 

^^UTl>5. 0^bfecfc5tC, ^^ftS^ia^T'© 

^i">Xtt©^t;»c<tO^***^»b, t<Dtztb> m 

bTSfe«a©«fl;tt/hS<5fc3tbT^»*. 
[0 0 2 6] *fc, H^-XhT^Wl 0 5l*|^fr 
50 1 t^ft 2 © «fc 5 K&£ft*T0S«StfXfl:'9--& ^ i 
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\Z J: 0 y ^tt«<tCWr4S6*«5feSffi*»4«{b 

Tli*1ryyi*G| K. &#2T*ttG2 firlS/TfS^ 
t J: OS^'MDSfctfSfcJfefcS** :t*«t*4. 
[0 0 2 7] £l±fr&, B2IC«^T. 0 2 (a) fcjR 

D, 0 2 (b) OJ:3Ka«±'s©a*«t«ll"f Si: 
<!:a*Bjf&i:ft5#, 3 HI 2 (c) (C^Ti^lcy 

L. fc*«#«*»£Ktt/Jvat 4: fcJ:0 

»*«*5fifiEa*«^i*«?I«t!ft*. **-;/X<ii©^ 
Ittl*ii:#bt6«W*4*«. ^TPftttfflttiiS 

[0 0 2 8] ft*, EPDOJE^, 4e*tiftfte®XfclCJ:« 
«g*ta*Stt, ^-7 h©#£«^©^ttfi:J;D&ftoT 

[0 0 2 9] (*Jt«3) H3tt*«WlCJ:*^-X h 
/^^->»j«*i£0!B3©||!6WloattWBir»*. 0 3 

(a) tt, m^mj^m.mx% ^-7,h\zmavrzi£ti 
**.m.mzmWL l y x;i/*> ©tttB*©^t <t . 

0, 0 3 (b) fit, 0 3 (a) OttS8TO*S±©^- 
Ttt, * h^©EPJPJE*5-MSS:L^©^-7 h© 

ttm*©*<b£, -t©ii#©yx;uta«i:©ffl»js«© 

^{b<b£^b-tfSc:i:fi:J;r)> i»7,«JT*©i« 

[0 0 3 0] *-$\ 0 6tC-JiSl$ft^-7. 
fi£H*5fitS^i^7^©^^fCO'^T*-r. 0 6* 

o**ii»t»7*«©y x^eo'?-^ m±lb»© 

3EflS*Sl/T:fe»3. ^-X h©ttlt«?©#ttK:«fc Dgft 
5**, ttmSa*M^£ttU*Tj&>Sik5£-C»;:tt—5e© 
RfM^*»*. -#l£±fif-5£:, ttga*5 0 0 (Pa. 
S) iS©I*^y*SSfilO«^T, 0. 15 (») 
Sfll©NrM*«*»*»4. 0 6 4>©j&»tty x;uts«t© 
ffi^aS©^{b$r*bT*5 0, «»£tti;«>Tj&»&#Jt 
T S S T K fit fit 0 B# m *«, — J&tfJ fit tt tt Hi * 

©^btl^Ufitft-Sirittft^. -cTfit, tttb»©^ 

fbKit^T, ffi#ja«©«8*>&fflk3;T0l$|S|jWgU 

«^fiitn>Tlft9§1- s. 

[0 0 3 1 ] 0 6 (a) fit, /X;U£gffi©ffi*M£»j© 

it r$ m t y X)vi* * © tt m © it *■ -5 mm tt-wcr % 

06 (a) ©£5fi:ttHiS©i)^>as&oT 

«cjfc*snfc^-xh©att»*«c«^-r<5. l-a^. 



(4) 

[0 0 3 2] 0 6 (b) tt, 

*»^-e*5. 0 6 (b) ©t5i:f-XM(?Mi: 
fc^-xh©ttffl**i*^T^sttffi#T#a. c:©^ 

fc, z. cttiTyXMi±#T5 1 y x;uftiB ic^-x 

h!Wt*U £©^-X h**&©&tf 
#<T&MB£:ft5, 
io [0 0 3 3] 06 (a) StJS (b) ©«<£.©«!(;:*>, tt 

mmttettmm<D^t&mm&)iz-?z>'rzt\z&Q, m 

*»7jS©»tt*3C{bSl*-S^t**pI«6T**35«. tt« 
»7/S*T^-ftS[*«*»*©ttB»T*4. 

[oo3 4]*c, yx;i/^<=>©ttttj», y/jfitis 

[0 0 3 5] B4T^Lfc, / X)lt&fiL£<DWctmm 

tm^mommmizid^T, *#itM2iK-xh 

'\©EPSDJI^©aiitC c fc-g)^©TSO, 3^1 ©#rt^ 
tt^fgiftS^filO^T^L-T^So ^©*frtci3 

TSC tfiriO, ««±©8fc*S4:L/Tttra*©Ai # 

#6tl4^t^5. ' ut*, *fl= 1 ©Ptm*3&J*fl= 

2 ©ttttS»© 2 fgTi&S fBttiigV! fitv 2 

©2te£:ft5, -S>£D, JX 
M^^-XhCtttBit, yX;i/tS«i:©ffijk*ji 

so ftttjtwr*. ft&, EPtpjE*ic«i:syx;^^©tttB 

fttt, ^-^h©*S«*©«f14tc«J:0a«f3T<**«. 

&^#©^-fbtc*fr-5^ft^{b©<«i6]tca^ttftii. 

[0 0 3 6] ^±7^<=>, *«±^©^***«|3|i;«^»C 

tt, yx;w^«ptaiii, yx;utas©ffi»*«t 

©Fp1tCttJt0iJ©H^*-5fcJ6, Hb^©S0(c«toT 

ffl»a§i*i!tHi*«{bfcit«s-&T^bs-B-ntfAt>c 

[0 0 3 7]f-3t, 13t*Lfc, ^-7. hlcEPiDL 
io X^1tl£llZ;-k%m.\zmiik\s1Z&<r>'<.—7> h©ttttlft^ 

^tltt, S«±Ktt«ft:-«©!fc*as»*c4:*J-r# 

sciicft-a. -3*0. tttBft©«'>^s^fct'5 

gsr-trDicfSo ^intcio, mmmj 

y x;u#±#bfct£©yx;i/ft^fc^-x baqtiTf s 

so [0 0 3 8] u#>uft#£>> a^Mteffl'Jtcis^Tfc, y 
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*>&tf»7/3i«£|S|«, ttHJS©3Efbfc»to-&Tffl*t« 
[0 0 3 9] ft*. #3B9§K«fcntf» ftffiHttjft&tflfc 

[0 0 4 0] (jMtm) H7tt2MB9!CJ:&ttA/'<* 
;K0»ifiS«©SB4©||Jfi«oiftMH'e**. El 7 
(a) tttt*/'<*;i'0££ttjft£*&R9§-r«H-?& 

5 X £« 8 t * 5 X £« 7 SflS 0 £ to* & fc * ©tg*j?J 
9©^i:LTtt«S-4r*S^, ^Tto©«^fC=b, gffi 

nte£i i*»e»a**7^i 2iToi*isemt5 
i, 8fc***7£i 2co^a<£/jN$< Lfco. t^pc: 

<£>tl5. C©«fc3K:8fc:fr**IHirr*fc«>K: 
tt> IMfi« 1 ft U b 3 
[0 0 4 1] 0 7 (b) \Z\Z. WO^to-frSt©***/"**. 

;WW9K«fcD«j«Sft*xij7fc:StBi o&Ans:i 

[0 0 4 2] £tz. H7TttfBlS<bOfc«»fc. #57,* 
« i mztt LT->-;MriJ£ l /t^->ilfc*s, fi^ic 

dtlCft-S. 
[0 0 4 3] 

(««©&*] m#jR i iB«©^WTtt, yx;uis« 

t©ffl»»i*jaK*ffi»»i!if »C« SET * C i fc«fc D , 
[0 0 4 4] R#JB2B*©SS9iTtt, ffi£±©^*&jl 



(5) 

<? 

[^±$1*5 

[0 0 4 5] »**3«B*©fSWTtt. SMjBM&£&tf 
8fcffi**7j6T©^-Xh©qtma©IMbK**lxT. /X 

^&^*»7^Tosfcffia*w«-r*iit**-e**. 

[0 0 4 6] W*«4BE*CD5EWTtt. «cll-**;KB* 
*B*T»*->-;P»Jsa*Mtej«*»6»**l7/SiST 

10 [0ffi©ffii£&l&BJi] 

[Hi] *ffiiflCJ:**«±^©a**(W»3EFffi**"r 

Ho 

[0 2] *»WfcJ:*tt*«3fcjg*at*iS"rH. 

[0 3] *»«(CJ:«tt«M7jK(Ott#«mff^)i&«9 

[0 4] ffl*f*«K<fc*&l)ia£*Tia. 

[0 5] *+v:/**fcfcJ:*fc*«ftJ£***jKT 
0. 

[0 6] «»a«t!tm*K±*»*»«««-rH. 
20 [07] «flA^.;i/©*fies:^-r0. 

[0 8] «*o^-^h^^->»j«««©»*ft*r 
0. 

[0 9 ] #*©&* M^^Stf a#*7&©»tt©lft9! 

0o 

[010] f*«i*Mft^*t0. 
[011] «*©^-*htt#*»tftf&:3***-J- 
0. 
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(6) 

[HI] CH2] 



(a) P,P, P 3 P4 (a) 
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